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HIGHLIGHTS 


A  review  of  the  published  studies  on  specialized  grazing  systems  in  the 
United  States  and  other  countries  shows  that  the  systems  vary  from  highly 
successful  to  totally  unsuccessful.  Some  systems  improved  vegetative 
cover  but  not  livestock  production.  Others  increased  livestock  produc- 
tion with  no  appreciable  effect  on  the  vegetation.  A  few  improved  both 
vegetation  and  livestock  production. 

Specialized  systems  are  not  a  panacea  for  solving  all  the  problems  that 
beset  the  rangeland  operator  or  manager.  A  system  that  works  in  one 
place  may  not  work  in  another.  Each  system  must  be  tailored  to  fit  the 
vegetation,  climate,  growing  season,  and  management  objectives  of  the 
region  in  which  it  is  to  be  used.  Many  systems  probably  are  more  suitable 
for  deteriorated  ranges  than  for  ranges  in  high  condition.  These  systems 
have  improved  range  condition.  But  as  condition  improves  to  the  desired 
level,  the  system  will  probably  need  to  be  changed  or  adjusted.  Apparently 
the  most  favorable  livestock  response  to  specialized  systems  is  related  to 
the  least  disturbance  of  livestock. 

Few  of  the  systems  tested  have  been  analyzed  for  economic  feasibility. 
Often  costly  fencing  and  water  developments  are  required  before  a  sys- 
tem can  be  installed.  Systems  must  repay  the  cost  of  installation  in  a  rel- 
atively short  time  if  they  are  to  be  adopted  by  ranchers. 

Flexibility  and  simplicity  are  cardinal  virtues  of  good  grazing  systems. 
Regardless  of  the  system  used,  any  grazing  program  must  be  founded  on 
proper  utilization  of  the  forage  and  uniform  distribution  of  grazing 
animals. 
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Specialized  Grazing  Systems: 

Their  Place  in  Range  Management 
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In  the  past  two  decades,  specialized  grazing  systems  for 
rangeland  have  been  the  subject  of  considerable  discus- 
sion—both for  and  against  their  use.  Recently  various 
agencies  and  groups  have  begun  to  emphasize  the  use  of 
specialized  systems  in  their  grazing  management  pro- 
grams and  plans.  But  as  their  use  has  increased,  so  has 
confusion  and  misunderstanding  concerning  terminol- 
ogy, systems  design,  applicability,  and  actual  benefits 
received  from  different  grazing  systems. 

This  report  attempts  to  bring  together  the  vast  array  of 
available  information.  Heady  (1961)  reviewed  spe- 
cialized grazing  systems  used  in  range  management, 
pointing  out  their  advantages  and  disadvantages  and 
examining  the  diverse  results  from  studies  in  the  United 
States  and  other  countries.  Driscoll  (1967)  cataloged 
various  studies  of  systems,  rating  their  livestock  and 
vegetative  responses.  In  this  paper  we  examine  published 
research  results  since  those  reviews  and  reexamine  and 
reevaluate,  if  necessary,  the  earlier  findings. 

The  intent  is  to  examine  and  evaluate  specialized  grazing 
systems  that  can  be  used  in  range  management  and  range 
conservation.  We  hope  that  this  review  will  give  readers 
an  overall  view  of  specialized  systems— their  advantages, 
disadvantages,  and  uses— and  be  helpful  in  selecting  ap- 
propriate grazing  systems. 


Definitions 

The  word  "system"  means  many  things  in  range  manage- 
ment and  especially  with  reference  to  grazing.  The 
American  Society  of  Range  Management  (ASRM)  in  its 
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1964  publication  "A  Glossary  of  Terms  Used  in  Range 
Management"  defines  a  grazing  system  as  the  manipula- 
tion of  livestock  grazing  to  accomplish  a  desired  result. 
Specialized  grazing  systems  are  not  defined  in  this 
glossary  but  two  systems  classed  as  specialized  are 
defined—  deferred  rotation  grazing  and  rest  rotation 
grazing. 

Deferred  rotation  grazing  is  discontinuing  grazing  on 
various  parts  of  a  range  in  succeeding  years.  This  allows 
each  part  to  rest  successively  during  the  growing  season, 
permitting  seed  production,  establishment  of  seedlings, 
or  restoration  of  plant  vigor.  The  major  point  seems  to 
be  to  allow  each  part  to  rest  successively  during  the 
growing  season.  In  this  definition  the  word  "rest"  means 
ungrazed  during  the  growing  season. 

Traditionally,  deferred  rotation  grazing  generally  implies 
no  grazing  until  seed  is  mature  on  one  unit  during  the 
first  growing  season,  on  another  unit  in  the  second  year, 
and  so  on  in  rotation  (Sampson  1951,  1952;  Stoddart 
and  Smith  1955).  A  pasture  grazed  early  in  the  growing 
season  but  ungrazed  during  rapid  growth  and  flowering 
of  key  species  would  not  be  a  deferred  pasture.  In 
systems  that  have  livestock  in  one  herd  and  have  two  or 
more  ungrazed  pastures,  this  definition  of  deferred 
grazing  may  fit  some  pastures  but  not  others. 

In  rest  rotation  grazing,  one  part  of  range  is  ungrazed  for 
an  entire  year  or  longer,  while  other  pastures  are 
ungrazed  for  a  part  of  or  perhaps  all  of  a  growing  season. 
In  this  definition,  rest  means  ungrazed  for  a  whole  year. 
This  definition  originated  with  one  particular  system  in 
current  use,  but  the  terminology  has  since  been  applied 
to  systems  considerably  different  in  design  and  imple- 
mentation from  the  original. 

The  names  of  both  systems  include  the  word  "rotation," 
a  term  subject  to  various  interpretations.  Sampson 
(1951,  1952)  emphasized  that  rotation  grazing  means 
shifting  livestock  from  one  unit  to  another  and  back 
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again  without  specific  provision  for  seed  production. 
Stoddart  and  Smith  (1955)  used  a  similar  definition  but 
did  not  mention  seed  production.  The  ASRM  glossary 
defines  rotation  grazing  as  the  orderly  sequence  of  use  in 
which  each  subdivision  is  both  grazed  and  deferred 
during  the  same  grazing  season  or  calendar  year.  Perhaps 
the  word  "deferred"  should  be  "ungrazed."  Other 
sources  have  used  the  terms  "rest"  and  "deferred"  as 
synonyms  for  "ungrazed."  Although  not  specific,  all 
definitions  of  rotation  indicate  that  movement  of  the 
livestock  is  the  primary  feature  of  rotation  grazing.  But 
three  herds  moved  around  four  pastures  is  really  rotation 
of  the  ungrazed  condition,  although  the  actual  move- 
ment is  of  livestock. 

Combinations  of  terms,  such  as  rotational  deferment, 
rotational  resting,  rotational  grazing  and  resting,  rotated- 
deferred,  deferred  and  rotation,  rotation  and  deferred, 
and  rotation  of  deferred  grazing,  also  present  obvious 
problems.  Many  of  these  combinations  were  suggested 
for  specific  situations,  for  example,  Frandsen's  (1950) 
use  of  rotation  and  deferred  for  seeded  ranges.  Combina- 
tion terms  may  have  resulted  because  a  few  authors  who 
were  aware  of  the  unclear  terminology  and  varying  usage 
wanted  to  give  a  specific  name  to  a  specific  system.  But 
the  general  practice  of  calling  nearly  all  systems  deferred 
rotation  grazing  remains.  Obviously,  one  name  for  all 
systems  is  not  specific  enough,  and  a  separate  name  for 
each  system  would  overburden  range  management  termi- 
nology. Use  of  simplified  terms,  each  with  a  specific 
meaning,  seems  to  be  the  solution. 

As  a  step  toward  better  terminology,  we  propose  that 
such  words  as  "deferred"  be  applied  to  single  pastures 
and  be  defined  specifically.  The  following  definitions 
proposed  by  Heady  (1970)  are  used  where  possible 
throughout  this  review.  These  definitions  are  somewhat 
different  from  those  of  the  Range  Term  Glossary 
Committee  (1964),  Booysen  (1967),  and  the  Bureau  of 
Land  Management  (1968).  They  are  presented  to  clarify 
the  terminology  and  are  not  intended  as  official  defini- 
tions for  any  agency  or  group. 

Grazing  season  is  that  portion  of  the  year  during 
which  grazing  is  feasible.  It  may  be  the  whole  year  or  a 
very  short  time  span  and  is  normally  a  function  of 
uncontrolled  environment  such  as  climate.  In  this 
context  the  vegetative  growing  season  is  only  a  part  of 
the  grazing  season. 

Grazing  period  is  that  portion  of  the  grazing  season 
during  which  grazing  takes  place.  The  beginning  and 
end  of  the  grazing  period  on  each  land  unit  are 
stipulated  by  the  grazing  system. 

Continuous  is  defined  as  unrestricted  livestock  access 
to  any  part  of  the  range  throughout  a  grazing  period 
which  encompasses  the  whole  of  the  grazing  season.  It 
may  be  yearlong  or  shorter  depending  upon  environ- 
mental or  other  restrictions  of  the  range  area  to 
grazing  by  livestock.  Continuous  grazing  is  principally 


distinguished  from  other  types  on  the  basis  that 
grazing  occurs  throughout  the  period  when  forage 
plants  are  growing. 

Ungrazed  signifies  a  period  of  non-use  that  is  not 
scheduled  specifically  to  allow  seed  maturation  or 
seedling  establishment.  This  term  permits  specific 
definitions  and  elimination  of  double  meanings  for 
deferred  and  rest. 

Deferred  specifies  that  the  vegetation  is  not  grazed 
until  seed  maturity  is  nearly  complete  or  assured  and 
it  is  grazed  after  seed  maturity.  Deferment  in  the 
second  year  permits  establishment  of  seedlings.  For 
various  reasons  many  ranchers  in  effect  defer  some  of 
their  range  each  year,  often  the  same  piece  of  their 
holdings. 

Rest  as  a  term  in  range  grazing  systems  has  come  or  is 
coming  to  mean  that  a  pasture  is  not  grazed  at  all  in  a 
given  year.  Even  the  mature  forage  is  not  harvested. 

Rotation  means  that  animals  are  moved  from  one 
pasture  to  another  on  a  scheduled  basis.  When  the 
rotation  is  short  a  pasture  may  be  alternately  grazed 
and  ungrazed  several  times  during  a  grazing  season.  If 
the  rotation  is  long,  it  may  be  on  a  basis  of  rotating 
the  deferred  pasture  or  the  rested  pasture  among 
years. 

Since  each  writer  must  describe  how  his  system  works, 
he  can  combine  these  terms  in  various  ways.  Rotation 
grazing  could  be  simply  the  movement  of  livestock  at 
regular  intervals.  Rotation  of  deferred  grazing  has  an 
obvious  meaning.  Rotation  and  deferred  grazing  would 
combine  a  rotation  situation  with  a  deferred  situation, 
but  the  deferred  pasture  would  not  be  rotated.  Whether 
or  not  such  a  scheme  of  terminology  is  adopted,  we  need 
to  be  careful  in  using  the  terms  "deferred,"  "rest,"  and 
"ungrazed." 


Objectives  of  systems 

Anderson  (1967a)  pointed  out  that  the  major  feature  of 
many  grazing  systems,  regardless  of  what  they  are  called, 
is  the  rotation  of  deferred  grazing,  not  rotation  of  the 
livestock,  although  moving  animals  from  pasture  to 
pasture  is  obviously  involved.  In  South  Africa,  Booysen 
(1964)  and  Scott  (1967)  believe  that  rotational  resting 
and  rotational  grazing  must  be  combined  in  a  system. 
The  objectives  are: 

1 .  To  carry  out  deferment  or  rest  over  a  period  of 
years  so  that  key  plants  can  complete  their  full 
growth  cycle  uninterrupted  or  replenish  their 
carbohydrate  reserve.  A  common  false  assumption 
is  that  rest  or  deferment  can  compensate  for 
overuse  or  for  previous  critical  season  use,  regard- 
less of  conditions  (Cook  1966).  However  stated. 
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the  nonuse  objective  is  to  restore  plant  vigor, 
permit  seed  production,  and  foster  seedling  estab- 
lishment. 

2.  To  obtain  uniform  range  forage  use  within  each 
land  unit,  thus  preventing  selective  grazing.  Uni- 
form use  is  commonly  attributed  to  the  rotational 
feature  (Booysen  1964,  Scott  1967). 

3.  To  aid  in  the  judicious  management  of  livestock 
and  forage  plants  in  other  parts  of  the  range. 

In  the  context  of  these  objectives,  the  grazing  system  is 
an  integral  part  of  an  overall  ranch  or  allotment 
management  plan.  The  major  goals  are  to  improve  or 
maintain  the  grazing  resource  and  to  increase  livestock 
production. 

Livestock  response 
to  grazing  systems 

Livestock  response  to  specialized  grazing  systems  was 
reviewed  by  Heady  (1961)  and  Driscoll  (1967)  and  was 
shown  to  have  much  variation.  Driscoll  reviewed  29 
studies  reporting  livestock  weight  gains  or  losses.  Eight 
reported  greater  gains  for  specialized  systems,  12  re- 
ported greater  gains  for  continuous  grazing,  and  nine 
showed  no  appreciable  differences.  Since  no  two  studies 
were  alike  in  terms  of  area,  design,  etc.,  no  statistical 
comparisons  can  be  made,  other  than  a  simple  tally  of 
the  type  of  results.  Thomson  (1938),  Black  and  Clark 
(1942),  Clarke  et  al.  (1943),  Whitman  et  al.  (1943), 
Dickson  et  al.  (1948),  and  Smoliak  (1960)  made 
important  contributions.  In  the  following  paragraphs,  we 
summarize  other  recently  reported  studies. 

Herbel  and  Anderson  (1959)  found  no  particular  ad- 
vantage to  a  deferred  rotation  system  in  Kansas.  The 
system  consisted  of  three  units  grazed  during  the 
summer  season  at  an  average  moderate  stocking  rate  of  5 
acres  per  animal  unit.  Two  pastures  were  grazed  May  1 
to  June  30,  while  the  third  was  deferred.  All  livestock 


were  shifted  to  the  deferred  unit  about  July  1.  During 
fall  all  three  units  were  grazed  free  choice  until  October 
31  (table  1).  This  system  was  compared  with  continuous 
grazing  for  the  whole  season  at  the  traditional  light, 
moderate,  and  heavy  stocking  rates— 7.5,  5.0,  and  3.75 
acres  per  animal  unit.  At  the  same  stocking  rates,  forage 
utilization  on  the  deferred  rotation  pastures  was  less 
than  on  the  continuously  stocked  unit.  Beef  production 
per  acre  was  lower  for  deferred  rotation  than  for 
continuous  grazing  except  at  the  light  stocking  rate. 

In  New  Zealand,  Suckling  (1965)  found  that  set  stocking 
(continuous  grazing)  was  superior  to  rotation  grazing  for 
sheep.  Wool  production,  live  weight  of  adult  sheep, 
lambing  percentage,  lamb  weaning  weights,  and  lamb 
fleece  weights  were  all  higher  on  continuously  grazed 
pastures.  However,  set  stocking  lacked  the  versatility 
afforded  by  the  rotation  system,  so  a  management 
program  including  both  was  recommended. 

Loss  of  nutrient  quality  on  the  deferred  unit  is  seldom 
mentioned  as  a  disadvantage.  However,  it  may  be  that 
failure  of  some  systems  to  give  a  satisfactory  livestock 
response  can  be  traced  to  this  cause.  The  fact  that 
livestock  gain  less  on  mature  forage  than  on  younger 
growth  is  well  established. 

Waldrip  and  Marion  (1963)  reported  an  average  calf 
weaning  weight  at  205  days  of  age  of  447  pounds  for  a 
three-herd,  four-pasture  deferred  rotation  system  (table 
2)  compared  to  429  and  437  pounds  for  a  continuous 
and  a  two-pasture  switchback  system  respectively.  After 
6  years,  the  four-pasture  system  was  superior  to  both  the 
other  systems  in  terms  of  calving  percentage  and  calf 
weaning  weights  (Waldrip  and  Parker  1967).  The  6-year 
averages  of  beef  production  per  cow  were  438,  454,  and 
487  pounds  for  continuous,  two-pasture,  and  four- 
pasture  systems  respectively.  After  another  year,  these 
figures  were  442,  466,  and  491  (Stewart  and  Leinweber 
1968).  Calf  weaning  weights  after  7  years  were  509,  523, 
and  540  pounds  for  continuous,  two-pasture,  and 
four-pasture  systems  respectively  (Mathis  and  Kothmann 
1968). 


TABLE  1.— Deferred  rotation  system  for  tall  grass  in  the  Kansas  Flint  Hills 


First  year 

Second  year 

Unit 

May  1- 
June  30 

July  1- 
Fall 

Fall- 
October  31 

May  1- 
June  30 

July  1- 
Fall 

Fall- 
October  31 

No.  1 

Grazed 

Ungrazed 

Grazed 

Deferred 

Grazed 

Grazed 

No.  2 

Grazed 

Ungrazed 

Grazed 

Grazed 

Ungrazed 

Grazed 

No.  3 

Deferred 

Grazed 

Grazed 

Grazed 

Ungrazed 

Grazed 
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TABLE  2.— The  three-herd,  four-pasture  system  in  Texas 


First  year 

Second  year 

Third  year 

Unit 

March- 

July- 

November- 

March- 

July- 

November- 

March- 

July- 

November- 

June1 

October2 

February 

June' 

October2 

February 

June1 

October2 

February 

No.  1 

Deferred 

Grazed 

Grazed 

Grazed 

Ungrazed 

Grazed 

Grazed 

Grazed 

Ungrazed 

No.  2 

Grazed 

Ungrazed 

Grazed 

Grazed 

Grazed 

Ungrazed 

Grazed 

Grazed 

Grazed 

No.  3 

Grazed 

Grazed 

Ungrazed 

Grazed 

Grazed 

Grazed 

Deferred 

Grazed 

Grazed 

No.  4 

Grazed 

Grazed 

Grazed 

Deferred 

Grazed 

Grazed 

Grazed 

Ungrazed 

Grazed 

Deferment  pertains  to  the  short  grasses  and  cool -season  species. 

No  grazing  from  July  to  October  allows  seed  production  of  dominant  tall  grass  species. 


On  a  subalpine  range  in  Wyoming  a  rotation  system 
produced  more  beef  in  the  first  year  than  did  season- 
long  grazing  (Smith  and  May  1960).  Care  must  be 
exercised  in  drawing  conclusions  from  1  year's  data, 
especially  when  the  vegetation  of  study  pastures  is  not 
uniform.  In  1967,  Smith  et  al.  reported  no  significant 
differences  between  daily  animal  gains  on  moderately 
stocked  units  that  were  rotation  grazed  and  gains  on 
similarly  stocked  units  given  season-long  use. 

Martin  (1966)  described  a  two-pasture  system  used  in 
semidesert  grass-shrub  ranges  of  Arizona.  One  unit  was 
grazed  during  the  growing  season  while  the  other  was 
ungrazed;  the  next  year  the  pastures  were  reversed.  In  7 
years,  the  number  of  animal  units  required  to  harvest  40 
percent  of  the  current  forage  growth  increased  from  13 
to  21.  The  increase  was  even  greater  where  brush  control 
was  combined  with  the  grazing  system. 

After  an  11-year  study  in  Utah  on  abandoned  cropland 
seeded  to  crested  wheatgrass,  Agropyron  desertorum, 
Frischknecht  and  Harris  (1968)  recommended  that  when 
this  kind  of  grass  is  used  for  spring  grazing  in  the 
ntermountain  region,  it  should  be  managed  under  a 

otation  system  using  about  65  percent  of  the  herbage 
irown.  This  will  allow  maximum  livestock  gains  per  acre 

et  still  maintain  the  forage  resource.  Four  types  of 


grazing  systems  were  tested:  rotation  on  three  pastures 
with  each  section  being  grazed  twice  in  regular  order 
during  the  60-day  spring  season,  April  20  to  June  20 
(table  3);  continuous  grazing  delayed  10  days  to  start 
May  1;  continuous  grazing  for  the  full  60-day  period; 
and  continuous  grazing  shortened  10  days  to  end  on 
June  10.  The  average  gains  of  beef  in  pounds  per  acre  for 
the  11  years  were  42.9,  40.6,  39.0,  and  37.3  for  the 
rotation,  delayed,  continuous,  and  shortened  systems. 
Rotation  grazing  produced  the  highest  gains  per  acre  in  7 
of  the  1 1  years. 

A  system  known  widely  as  rest  rotation  was  described  in 
detail  by  Hormay  and  Evanko  (1958)  and  Hormay  and 
Talbot  (1961).  Each  grazing  unit  in  the  system  receives 
full  season  use  followed  by  a  complete  season  of  rest  and 
an  additional  ungrazed  period  during  the  early  part  of 
the  next  season  (table  4).  Good  results  from  this  system 
were  claimed  by  Hormay  (1955).  Woolfolk  (1960)  wrote 
that  a  variation  of  this  system  used  on  the  Lassen 
National  Forest  in  northeastern  California  greatly  mini- 
mized the  effect  of  drought,  permitting  good  livestock 
gains  and  range  improvement  despite  forage  production 
at  55  percent  of  the  long-time  average.  Later  reports  by 
Rader  (1961)  and  Ratliff  and  Rader  (1962)  detailed  the 
benefits  of  this  system  during  a  prolonged  drought 
period.  Livestock  gains  were  higher  on  units  grazed  the 


TABLE  3.— Short-term  rotation  on  crested  wheatgrass 


Grazing 

I  ntervals 

Unit1 

April  20- 
April  30 

May  1- 
May  10 

May  11- 
May  20 

May  21- 
May  31 

June  1- 
June  10 

June  1 1- 
June  20 

No.  1 

Grazed 

Ungrazed 

Ungrazed 

Grazed 

Ungrazed 

Ungrazed 

No.  2 

Ungrazed 

Grazed 

Ungrazed 

Ungrazed 

Grazed 

Ungrazed 

No.  3 

Ungrazed 

Ungrazed 

Grazed 

Ungrazed 

Ungrazed 

Grazed 

Each  unit  is  grazed  twice  during  60-day  season. 
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TABLE  4.— The  rest-rotation  system1 


Unit 

p  I  ret  \/  oar 
nisi  year 

Second  year 

Third  year 

Fourth  year 

Fifth  year 

No.  1 

Grazed 

Rested 

Ungrazed  Grazed 

Rested 

Rested 

No.  2 

Rested 

Ungrazed  Grazed 

Rested 

Rested 

Grazed 

No.  3 

Ungrazed  Grazed 

Rested 

Rested 

Grazed 

Rested 

No.  4 

Rested 

Rested 

Grazed 

Rested 

Ungrazed  Grazed 

No.  5 

Rested 

Grazed 

Rested 

Ungrazed  Grazed 

Rested 

Based  on  a  120-day  grazing  season. 


full  season  than  on  units  from  which  livestock  were 
moved  at  midseason,  a  result  attributed  to  the  previous  7 
years  of  rest  rotation  management.  Overall  favorable 
returns  during  the  drought  were  due  partly  to  the  reserve 
forage  in  the  rested  pastures.  On  similar  range  not 
managed  in  a  rest  rotation  system,  cattle  had  to  be 
moved  2  to  3  weeks  earlier  because  of  lack  of  feed.  Six 
years  after  the  drought,  McCulley  (1968)  reported  that 
livestock  gains  during  the  entire  13-year  trial  were  about 
the  same  on  ranges  under  rest-rotation  management  as 
on  ranges  grazed  the  full  season  but  that  range  condition 
had  improved  under  rest  rotation.  Final  results  and 
evaluations  of  this  study  have  not  been  released  yet. 

Merrill  et  al.  (1967)  reported  significant  increases  in 
livestock  production  with  a  three-herd,  four-pasture 
system  over  a  continuous  grazing  system  at  the  Sonora 
Experiment  Station  in  Texas  (table  2).  Merrill  et  al. 
(1957)  found  the  highest  population  of  white-tailed 
deer,  one  per  6.7  acres,  on  units  that  were  only  grazed 
moderately  by  cattle,  sheep,  and  goats  and  periodically 
were  ungrazed.  The  next  highest  population,  one  deer 
per  7.3  acres,  was  on  units  grazed  continuously  at  a  light 
intensity  by  cattle  only. 

Malherbe  (1963)  and  Theron  et  al.  (1959)  reported 
favorable  livestock  and  vegetation  response  to  a  spe- 
cialized system  in  South  Africa.  Malherbe  reported  a 
24-year  study  of  five  systems— continuous  grazing,  con- 
tinuous grazing  after  a  spring  rest,  rotation  grazing, 
rotation  grazing  after  a  spring  rest,  and  a  four-camp 
(pasture)  system.  The  four-camp  system  provides  for  a 
complete  rest  of  one  unit  while  the  other  three  are 
grazed  in  rotation.  The  four-camp  system  averaged  265 
pounds  of  beef  per  morgen  (2.117  acres),  which  was  44 
and  59  pounds  better  than  rotational  grazing  and 
continuous  grazing  respectively.  The  four-camp  system 
also  maintained  plant  vigor  and  composition  while  the 
other  systems  tried  resulted  in  deterioration  of  the 
vegetative  cover. 

Increased  wool  production  resulted  from  a  five-unit 
rotation    system    in    Western    Australia    (Ealey  and 


Suijdendorp  1959).  In  this  system,  one  flock  of  sheep 
was  rotated  at  3-month  intervals.  After  4  years,  annual 
wool  production  per  wether  increased  from  7.33  to  8.16 
pounds  and  stocking  was  increased  from  3,000  to  5,000 
head. 


Vegetational  responses 
to  grazing  systems 

Specialized  grazing  systems  have  produced  numerous 
benefits.  Heady  (1961)  showed  the  most  commonly 
stated  benefit  to  be  improved  range  condition  resulting 
from  increased  plant  vigor  and  seed  production  and  from 
the  establishment  of  more  seedlings  of  desirable  species. 
These  conditions  increase  the  herbage  yield,  which 
eventually  increases  animal  production  in  terms  of  more 
production  per  animal  or  more  animals  on  a  given  area, 
or  both.  No  single  study  gives  data  that  quantify  this 
whole  chain  of  events;  yet  the  work  of  many  researchers 
establishes  its  various  parts. 

Sarvis  (1923)  found  that  fewer  acres  per  animal  were 
required  for  a  deferred  rotation  system  than  for  a 
continuous  grazing  system.  Rogler  (1951 ),  discussing  the 
same  studies  in  North  Dakota,  said  that  rotation 
maintained  vegetation  at  a  higher  stocking  rate,  but  he 
found  no  evidence  of  increased  seedling  establishment 
due  to  deferment.  Hanson  et  al.  (1931)  reported  that 
using  a  specialized  system  in  Colorado  resulted  in  a 
53-percent  increase  in  plant  density  and  an  18-percent 
decrease  in  the  number  of  undesirable  plants.  Hyder  and 
Sawyer  (1951)  reported  an  increase  in  climax  bunchgrass 
plants  from  using  a  deferred  rotation  system.  Hubbard 
(1951)  obtained  improved  range  condition  with  a 
deferred  rotation  system;  he  suggested  that  one  of  the 
benefits  of  the  system  is  in  restoring  overgrazed  ranges. 
Anderson  (1967b)  noted  that  deterioration  of  vegetation 
during  drought  conditions  was  lessened  by  a  deferred 
rotation  grazing  system.  Others  reporting  improved 
range  condition  or  carrying  capacity,  or  both,  include 
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Hormay  (1955),  Woolfolk  (1960),  Martin  (1966),  and 
most  of  the  authors  mentioned  in  the  livestock  section. 
Mcllvain  and  Savage  (1951)  found  only  a  slight  improve- 
ment in  vegetation  density  and  vigor  from  a  rotation 
system. 

Several  studies  have  reported  favorable  vegetative  re- 
sponse to  various  grazing  systems  without  stating  or 
making  clear  the  livestock  response.  Merrill  and  Young 
(1952),  reported  apparent  range  improvement  after  2 
years  of  work  in  the  Edwards  Plateau  of  Texas.  They 
used  a  three-herd,  four-pasture  system  in  which  each 
pasture  was  grazed  for  12  months  and  ungrazed  for  4 
months  in  a  16-month  cycle  (table  2).  The  system 
rotated  seasons  of  deferment  and  nongrazing  on  a 
regular  basis.  Livestock  production  during  the  second 
year  was  higher  with  the  three-herd,  four-pasture  system 
than  on  continuously  grazed  pastures  stocked  at  the 
same  average  rate.  At  a  later  date  Merrill  (1954)  found 
an  increase  in  desirable  vegetation  but  no  apparent 
benefit  in  livestock  production.  Still  later,  range  condi- 
tion on  units  in  this  system  had  improved  25  percent 
more  than  on  units  grazed  continuously  at  the  same 
intensity  and  with  the  same  classes  of  livestock  (Keng 
and  Merrill  1960).  After  11  years  of  stocking  at  32 
animal  units  per  section,  vegetative  improvement  per- 
mitted an  increase  to  43  animal  units.  Stocking  remained 
at  this  rate  for  6  years  until  prolonged  drought  neces- 
sitated a  reduction  to  the  original  rate  (Merrill  et  al. 
1967). 

Use  of  deferred  rotation  and  rotation  systems  improved 
range  condition  on  a  mountain  range  in  Wyoming 
(Johnson  1965).  Treatments  included  a  full  season  of 
grazing,  July  1  to  October  15;  rest  rotation,  with  one 
unit  rested  a  full  season  and  three  units  grazed  in  a 
rotation  of  6-week  periods;  and  rotation,  with  four  units 
grazed  for  periods  of  slightly  more  than  1  month.  Range 
condition  improved  more  on  the  rest  rotation  than  on 
the  rotation  but  declined  with  a  full  season  of  grazing. 
But  definite  conclusions  were  qualified  by  the  fact  that 
stocking  rates  were  not  the  same  for  all  systems.  No 
mention  was  made  of  livestock  response. 

Theron  et  al.  (1959)  studied  two  specialized  systems  on 
sour  veld  in  South  Africa  to  determine  which  one  was 
the  most  effective  in  increasing  rooigras,  Themeda 
trianda,  and  in  suppressing  ngongoni,  Aristida  junci- 
formis.  Compared  were  the  three-camp  system,  in  which 
one  unit  was  ungrazed  seasonally  and  the  other  two  were 
grazed  in  rotation,  and  the  four-camp  system,  in  which 
one  unit  received  yearlong  rest  and  the  other  three  were 
grazed  in  rotation.  Both  systems  improved  the  grassland 
but  the  three-camp  gave  the  highest  livestock  returns 
Ironically,  in  the  same  publication,  Grunow  (1959) 
stated  that  the  three-camp  system  was  less  efficient  than 


the  four-camp  on  sour  veld.  Others  from  South  Africa 
have  emphasized  the  use  of  grazing  systems  to  improve 
the  vegetation  (Serfontein  1962,  Booysen  1964). 
Reyonlds  (1959)  attributes  the  increase  of  desirable 
grasses  from  one-third  to  two-thirds  of  the  composition 
on  a  grass-shrub  range  in  Arizona  to  a  summer  deferment 
system.  The  system  provides  for  one-fifth  of  the  range  to 
be  ungrazed  in  rotation  each  summer. 

Although  most  studies  of  various  specialized  systems 
show  vegetative  improvement  or  increased  forage  pro- 
duction, some  do  not.  Black  and  Clark  (1942)  reported 
no  improvement  attributable  to  the  system  of  alternate 
grazing  they  studied  in  the  northern  Great  Plains. 
Dickson  et  al.  (1948)  and  Fisher  and  Marion  (1951) 
obtained  more  range  improvement  from  continuous 
grazing  than  from  a  rotation  system.  Biswell  and  Foster 
(1947)  and  Biswell  (1951)  compared  vegetative  change 
in  two  rotation  systems  and  one  system  of  continuous 
use;  they  reported  no  significant  differences.  Smith  et  al. 
(1967)  reported  that  rotation  grazing  failed  to  benefit  a 
key  forage  species,  Idaho  fescue,  Festuca  idahoensis,  on 
ranges  in  Wyoming's  Big  Horn  Mountains.  Parker  and 
Waldrip  (1967)  found  no  significant  changes  in  plant 
composition  in  Texas  after  6  years  but  reported  better 
vigor  on  the  four-pasture  deferred  rotation  system  than 
on  the  two-pasture  or  continuous  grazing  systems.  After 
8  years  Mathis  and  Kothmann  (1968)  concluded  that 
frequency  of  individual  grass  species  was  affected  more 
by  grazing  intensity  than  by  the  grazing  system.  Sideoats 
grama,  Bouteloua  curtipendula,  a  key  forage  species, 
increased  only  slightly  more  on  switchback  and  Merrill 
deferred-rotation  systems  than  on  continuously  grazed 
units. 

Of  50  studies  reviewed  by  Driscoll  (1967),  39  compared 
vegetative  response  under  continuous  grazing  with  that 
under  some  other  system.  Three  of  them  indicated 
improved  vegetation  and  31  noted  a  decline  in  vegeta- 
tion under  continuous  grazing  in  comparison  with  some 
other  system.  Five  indicated  no  appreciable  difference  in 
response  under  continuous  grazing  as  opposed  to  a 
specialized  grazing  system. 


Economic  considerations 


In  reviewing  the  literature  on  specialized  grazing  sys- 
tems, one  finds  little  information  on  cost-benefit  anal- 
ysis of  grazing  systems.  Heady  (1961)  has  noted  the 
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increased  costs  due  to  additional  fencing  and  water 
developments.  Keng  and  Merrill  (1960)  pointed  out  that 
ranchers  strongly  object  to  adopting  specialized  grazing 
systems  until  they  can  be  shown  that  the  systems 
produce  enough  additional  livestock  products  to  more 
than  repay  the  cost  of  installation,  maintenance,  and 
management.  To  analyze  these  objections,  100  ranches 
in  the  vicinity  of  the  station  were  selected  at  random  for 
study  of  their  suitability  for  installing  the  four-pasture 
and  two-pasture  systems.  The  four-pasture  system  could 
be  used  on  52  ranches  without  additional  cost  and  on  22 
more  if  a  mile  or  two  of  fence  were  installed.  A 
three-pasture  system  could  be  used  on  eight  ranches 
without  added  cost  and  on  six  others  if  a  mile  or  two  of 
fence  were  installed.  Eight  ranches  could  adopt  the 
two-pasture  system  without  added  cost,  and  two  others 
could  do  so  if  a  mile  or  two  of  fence  were  installed. 
Apparently,  costs  of  additional  fencing  and  water 
developments  for  establishment  of  specialized  grazing 
systems  are  low.  This  suggests  that  if  livestock  distribu- 
tion problems  are  solved,  specialized  grazing  systems  can 
be  adopted  without  much  extra  cost.  If  the  four-pasture 
system  can  net  $301  per  section  more  for  ranchers  than 
continuous  grazing  at  the  same  stocking  rate  and  if 
added  deer  numbers  can  be  made  to  produce  a  net 
income  (Merrill  et  al.  1967),  this  may  be  ample 
justification  for  encouraging  immediate  and  widespread 
use  of  the  system  in  the  Texas  area.  Merrill  (1969) 
described  similar  favorable  cost-benefit  relationships  for 
the  Edwards  Plateau  in  Texas.  On  the  other  hand, 
Mcllvain  and  Shoop  (1969)  stated  that  for  the  southern 
Great  Plains  the  paramount  reason  that  continuous 
yearlong  grazing  is  so  widely  used  is  that  it  yields  the 
highest  profits.  But  Passey  (1966)  indicated  that  more 
and  more  ranchers  in  Texas  are  adopting  grazing 
systems,  especially  the  four-pasture  system  discussed 
above. 

Stewart  and  Leinweber  (1968)  made  an  economic 
analysis  of  results  at  the  Texas  Experimental  Ranch 
(Waldrip  and  Marion  1963,  Waldrip  and  Parker  1967, 
Mathis  and  Kothmann  1968).  Their  evaluation  showed 
annual  net  returns  per  acre  of  $3.80,  S3. 39,  and  $3.15 
for  the  four-pasture,  two-pasture,  and  continuous  graz- 
ing systems  respectively.  They  mention  that  these  results 
were  based  on  7  years  of  study  and  that  12  to  15  years 
would  be  required  for  firm  recommendations.  However, 
they  found  the  four-pasture  grazing  system  to  be 
preferable  to  continuous  grazing  and  stated  that  they 
could  not  recommend  the  two-pasture  system. 

Similar  studies  and  economic  justifications  are  not 
available  for  other  areas,  and  evaluations  are  based  on 
judgment.  For  example,  Hubbard  (1951)  wrote  that 
expected  benefits  from  the  deferred  rotation  system 
would  not  be  enough  to  offset  the  increased  costs  of 


fencing  and  water  development.  On  the  other  hand, 
Duvall  and  Whitaker  (1954)  showed  how  a  system  of 
rotation  burning  developed  for  Louisiana  eliminated  the 
disadvantages  of  increased  costs  of  fencing  and  water 
development. 


Design  of  systems 

The  wide  range  of  responses  to  specialized  grazing 
systems,  from  highly  unfavorable  to  highly  satisfactory,  is 
difficult  to  reconcile.  Perhaps  individual  failures  may 
have  resulted  from  such  conditions  as  not  adapting  to 
changing  vegetation,  not  coordinating  the  season  of  use 
with  the  growing  season,  underestimating  grazing  inten- 
sity, and  climatic  variations  during  the  period  of  study. 
The  search  to  explain  a  number  of  these  failures  led  us 
to  considerations  of  the  system  designs. 

Of  the  published  studies  that  Heady  (1961)  reviewed, 
most  showed  that  there  was  unfavorable  livestock 
response  to  specialized  grazing  systems  designed  with 
one  herd  being  rotated  at  intervals  ranging  from  1  week 
to  3  months,  similar  to  livestock  rotation  periods  on 
improved  pastures.  For  example,  in  the  studies  reported 
by  Dickson  et  al.  (1948)  and  Fisher  and  Marion  (1951) 
there  were  three  pastures  and  one  herd  that  was  moved 
monthly.  Biswell  and  Foster  (1947)  and  Biswell  (1951) 
used  two  rotation  systems,  one  having  28-day  intervals 
on  two  units  and  the  other  having  a  single  midseason 
change  between  the  two  units.  Rotations  of  about 
6-week  intervals  were  studied  by  Sarvis  (1923,  1941) 
and  Rogler  (1944,  1951)  in  North  Dakota.  Moore  etal. 
(1946)  in  Australia  compared  continuous  grazing  and 
two  rotation  systems.  The  4-week,  four  unit  rotation 
allowed  1  week's  grazing  and  3  week's  rest  per  unit;  the 
8-week,  eight  unit  rotation  provided  1  week's  grazing 
and  7  weeks  rest  per  unit. 

Mcllvain  and  Savage  (1951)  grazed  two  units  while 
resting  another.  But  they  rotated  the  livestock  every  2 
months  the  first  year  of  the  study,  monthly  for  4  more 
years,  and  every  2  weeks  the  last  year.  Whitman  et  al. 
(1943)  moved  cattle  every  2  weeks.  Black  and  Clark 
(1942)  used  one  herd,  rotating  it  every  4  weeks.  Smoliak 
(1960)  studied  a  system  that  involved  moving  one  herd 
at  6-week,  3-month,  and  6-week  periods  during  6 
months  of  grazing.  Hubbard  (1951)  and  Hyder  and 
Sawyer  ( 1951 )  rotated  one  or  more  herds  at  various  time 
intervals  while  another  herd  was  continuously  grazed. 
Herbel  and  Anderson  (1959)  grazed  two  herds  on  two 
separate  pastures  for  2  months  then  shifted  both  herds 
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to  a  third  pasture.  Later  in  the  season  both  herds  were 
dispersed  over  three  pastures. 

On  the  other  hand,  many  systems  that  have  shown 
favorable  response  were  designed  to  minimize  livestock 
movement.  In  the  three-herd,  four-pasture  system  de- 
scribed by  Merrill  (1954),  three  pastures  were  grazed 
while  one  was  ungrazed.  Livestock  grazed  each  unit  for 
12  months  before  they  were  moved  to  another.  That 
unit  was  left  ungrazed  for  a  4-month  period  before 
another  herd  was  moved  into  it.  The  four-pasture  system 
reported  by  Waldrip  and  Parker  (1967),  Stewart  and 
Leinweber  (1968),  and  Mathis  and  Kothmann  (1968) 
was  identical  to  Merrill's  system.  In  the  two-pasture 
system  reported  by  Mathis  and  Kothmann  (1968),  one 
herd  was  moved  at  3-,  6-,  and  3-month  intervals.  But  as 
Stewart  and  Leinweber  (1968)  noted  earlier,  the  two- 
pasture  study  did  not  show  as  favorable  livestock 
response  as  the  four-pasture  system. 

The  rest  rotation  system,  described  by  Hormay  and 
Evanko  (1958)  and  Hormay  and  Talbot  (1961),  pro- 
vided more  movement  of  livestock  than  the  four-pasture 
system  but  less  movement  than  in  many  of  the  other 
studies  that  have  been  reviewed.  A  variation  of  this 
system  (Woolfolk  1960)  involves  moving  one  entire  herd 
and  part  of  another  about  midseason. 

Some  authors  have  reported  livestock  showing  favorable 
response  to  short-interval  rotations.  Smith  and  May 
(1960)  reported  increased  beef  production  after  only  1 
year,  but  that  is  too  short  a  time  to  indicate  significant 
results.  An  11-year  study  by  Frischknecht  and  Harris 
(1968),  in  which  livestock  grazed  for  a  60-day  period  on 
pure  stands  of  crested  wheatgrass,  resulted  in  high  beef 
production  gains.  The  rancher  success  described  by 
Dillon  (1958)  was  from  short-term  rotation.  In  a 
Western  Australian  system  (Ealey  and  Suijdendorp 
1959),  one  herd  is  rotated  at  3-month  intervals. 

Systems  that  move  and  disturb  livestock  the  least  seem 
to  yield  the  most  favorable  livestock  response.  Anderson 
(1967a)  contends  that  rotation  of  the  deferred  grazing 
should  be  emphasized  and  not  rotation  of  the  livestock. 
The  ultimate  in  not  moving  livestock  is,  of  course, 
continuous  grazing.  While  Anderson  does  not  suggest 
continuous  grazing,  others  have.  Heady  (1961)  and 
Duncan  and  Heady  (1969)  have  presented  considerable 
data  and  strong  arguments  indicating  that  continuous 
grazing  is  the  superior  method  for  using  the  annual  range 
type  of  California.  McCulley  (1968)  states  that  after  7 
years,  continuous,  yearlong  grazing  has  proven  superior 
to  both  repeated  seasonal  and  rotated  seasonal  grazing 
systems.  Mature  cows  averaged  100  pounds  heavier  and 
calves  at  weaning  50  pounds  heavier  under  the  con- 
tinuous system. 


Seasonal  continuous  grazing  on  ranges  dominated  by 
cheatgrass,  Bromus  tectorum,  produced  slightly  more 
daily  gain  per  animal  and  significantly  more  gain  per  acre 
than  rotation  grazing  (Murray  and  Klemmedson  1968). 
But  the  grazing  units  were  selected  randomly  each  year 
for  each  treatment,  preventing  the  study  of  cumulative 
effects. 

The  systems  recommended  in  Rhodesia  by  West  (1958) 
and  Barnes  (1965)  were,  in  effect,  continuous  grazing 
for  3  years  followed  by  a  year  of  rest  and  burning.  The 
three-herd,  four-pasture  system,  so  successful  in  Texas, 
includes  continuous  grazing  for  a  12-month  period. 


Specialized  systems 
incorporating  fire 

A  relatively  new  system  in  Louisiana,  called  rotation 
burning,  has  been  described  by  Duvall  and  Whitaker 
(1964)  and  Duvall  (1969).  The  system  consists  of 
controlled  rotational  burning  in  pine  forests  and  cutover 
lands  of  one-third  of  each  grazing  unit  annually.  Cutover 
ranges  are  burned  in  May.  Forested  lands  are  burned  in 
March  to  prevent  damage  to  the  timber.  Every  year  each 
grazing  unit  consists  of  one-third  fresh  burn,  one-third 
1 -year-old  burn,  and  one-third  2-year-old  burn.  Cattle 
concentrate  by  choice  on  the  burned  portion  1  to  4 
weeks  after  the  fire.  Results  of  6  years  showed  average 
forage  utilization  to  be  78,  31,  and  18  percent  annually 
for  the  current,  1 -year-old,  and  2-year-old  burns  respec- 
tively. The  major  objective  of  the  system  is  to  maintain 
high  forage  quality  in  a  range  whose  quality  is  never  very 
high  and  declines  rapidly  as  the  season  progresses.  The 
objective  is  accomplished  by  removing  the  old  growth 
with  fire  and  concentrating  utilization  on  the  higher 
quality  regrowth.  Burning  in  May  sacrifices  some  current 
forage,  and  the  heavy  use  that  follows  apparently 
depresses  herbage  yields  the  next  year.  But  3  years  after 
burning,  yield  is  comparable  to  unburned,  continuously 
grazed  ranges  and  the  grazing  resource  has  not  been 
damaged. 

West  (1958)  in  Rhodesia  recommended  a  four-paddock 
(pasture)  system  that  incorporated  the  practice  of 
burning.  The  system  provides  for  three  units  to  be 
grazed  continuously  while  the  fourth  is  rested  a  full 
year.  The  rested  paddock  is  burned  to  control  brush 
invasion.  The  rest  not  only  permits  fuel  accumulation 
for  burning  but  also  allows  the  grasses  weakened  by  a 
long  period  of  grazing  to  restore  and  build  up  their  food 
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reserves.  Barnes  (1965)  strongly  recommended  this 
system  for  natural  grassland  improvement  and  mainte- 
nance. Burning  is  incorporated  into  the  system  reported 
from  Western  Australia  (Ealey  and  Suijdendorp  1959); 
the  purpose  is  to  remove  coarse  and  low-quality  herbage. 

Specialized  systems 

to  prevent  selective  grazing 

Acocks  (1966)  strongly  recommended  a  three-camp 
(pasture)  system  to  improve  natural  grassland  in  South 
Africa.  The  plan  consists  of  resting  one  unit  the  full 
year,  while  the  other  two  are  subdivided  and  grazed  in  a 
rotation  of  2  weeks  on  and  6  weeks  off.  This  system 
prevents  selective  grazing— a  major  problem  in  the  tall 
grass  sour  and  mixed  velds  of  South  Africa— and  in- 
creases species  of  the  genera  Themeda,  Ehrharta,  and 
Digitaria  while  suppressing  Danthonia  and  brush  species. 
Apparently,  heavy  concentrations  of  livestock  grazing 
for  short  periods  of  time  are  necessary  to  fully  utilize 
the  resources  and  to  suppress  undesirable  vegetation  that 
would  predominate  if  livestock  were  permitted  to  range 
freely  and  graze  only  the  most  palatable  species.  This 
grassland  improvement  practice  may  not  especially 
benefit  the  livestock.  Scott  (1967)  mentions  similar 
systems  that  are  intended  to  increase  livestock  produc- 
tion as  well  as  improve  the  grazing  resource. 

Anderson  (1967a)  stated  that  specialized  systems  pro- 
vide more  efficient  use  of  forage  with  less  selectivity  and 
a  more  dependable  supply  of  feed  for  livestock  and 
game.  But  some  people  feel  that  less  selectivity  may  be  a 
disadvantage  since  livestock  may  respond  poorly  if 
forced  to  eat  plants  they  do  not  prefer.  Forced  grazing 
of  unpalatable  plants  may  result  in  extreme  use  of  the 
palatable  species. 

Improved  grazing  distribution  is  closely  associated  with 
preventing  selective  grazing  and  is  often  advanced  as  an 
advantage  of  specialized  grazing  systems.  In  their  south- 
eastern Oregon  studies,  Hyder  and  Sawyer  (1951)  noted 
improved  distribution.  Dillon  (1958),  Leithead  (1960), 
and  Anderson  (1967b)  also  indicate  improved  grazing 
distribution  on  ranches  in  the  Pacific  Northwest  by  using 
specialized  systems.  Most  reports  of  improved  livestock 
distribution  have  come  from  ranches  or  ranch-size 
research  projects  on  which  distribution  problems  could 
be  expected.  Apparently  the  comparison  is  with  these 
extensive  areas  before  fences  for  the  grazing  systems 
were  established.  Many  of  the  experimental  studies 
of  systems  have  been  done  on  small  pastures  with 
uniform  terrain  and  vegetation  in  which  distribution 
problems  could  hardly  be  expected. 


A  rotation  system,  using  as  many  as  16  pastures  with 
each  grazed  2  weeks  or  less  by  a  single  herd,  has  become 
popular  in  South  Africa  and  Rhodesia  (Roberts  1967, 
Goodloe  1969).  Names  applied  to  the  system  include 
short  duration  grazing  and  nonselective  grazing.  Pro- 
ponents claim  that  the  system  results  in  increased 
livestock  production  and  rapid  range  improvement.  It  is 
now  being  compared  with  the  more  conventional  sys- 
tems on  a  practical  scale  in  Rhodesia  (Goodloe  1969). 


Specialized  grazing  systems 
and  overall  management 

On  most  ranches,  forage-producing  programs  must  pro- 
vide adequate  feed  to  some  animals  the  year  around. 
Since  specialized  seasonal  grazing  systems  often  get 
confused  with  yearly  feed  programs,  we  have  analyzed 
only  the  systems  that  manipulate  seasonal  grazing.  Some 
of  these  that  are  practiced  in  the  cold  climates  do  not 
furnish  all  the  feed  needed  during  the  full  year.  Also, 
descriptions  of  practical  operations  may  not  always 
differentiate  between  the  benefits  due  to  manipulating 
seasonal  grazing  and  those  due  to  other  provisions  such 
as  supplements,  crop  aftermath,  new  fencing,  reseeding, 
and  good  management. 

Dillon  (1958)  described  a  system  on  bunchgrass  range  in 
Washington  that  increased  the  animal  units  from  40  to 
80  within  a  7-year  period.  Three  water  developments 
and  1-1/2  miles  of  fencing  were  required  to  complete  the 
five  grazing  units.  Each  year  one  unit  was  deferred  until 
seed  maturity  while  grazing  was  rotated  on  the  other 
four.  Leithead  (1960)  described  a  deferred  rotation 
system,  part  of  a  total  management  program,  that 
increased  net  income  from  4  cents  to  83  cents  per  acre 
on  another  Washington  ranch.  On  this  8,450-acre 
bunchgrass-sagebrush  range,  range  condition  improved  at 
least  one  condition  class  on  6,974  acres  between  1947 
and  1957.  These  are  excellent  testimonials  of  good  range 
management,  but  the  separate  benefits  of  manipulating 
seasonal  grazing  cannot  be  determined.  McArthur  (1969) 
reviewed  these  problems  relative  to  grazing  systems  in 
eastern  Oregon. 

A  related  but  different  system  called  seasonal  suitability 
grazing  was  proposed  by  Valentine  (1967).  Herbel  and 
Nelson  (1969)  advocated  a  similar  system  that  they 
called  best  pasture.  McCulley  (1968)  used  a  comparable 
system  that  he  called  repeated  seasonal  grazing  in  trials 
on  the  San  Joaquin  Experimental  Range  in  California. 
Though  not  new  in  actual  practice,  these  systems  entail 
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grazing  various  units,  range  types,  subtypes,  and/or 
condition  classes  when  it  is  most  advantageous  to 
livestock  or  vegetation,  or  both,  for  example,  spring 
grazing  on  crested  wheatgrass  in  the  northern  Great 
Plains  (Lodge  1969).  Such  systems  are  both  flexible  and 
opportunistic  and  can  be  easily  changed. 

A  system  embodying  opportunistic  principles  in  Lou- 
isiana was  discussed  by  Shiflet  and  Ezernack  (1963)  and 
Shiflet  (1966).  Cattle  were  grazed  on  salt  marsh  range- 
land  every  winter  when  the  forage  was  in  the  best 
condition.  They  were  moved  to  pine  forest  land  each 
summer,  again  the  time  of  best  quality  forage.  Most 
forest  land  was  control  burned  in  spring  on  a  3-year 
rotation,  while  the  salt  marshes  were  burned  in  the  fall. 
Actually,  both  the  salt  marsh  and  woodland  were  grazed 
under  systems  that  used  some  of  the  principles  of 
rotation  burning  described  by  Duvall  and  Whitaker 
(1964). 


Discussion  and  summary 


Specialized  grazing  systems  have  a  place  in  range 
management,  but  they  are  not  a  panacea  that  will  solve 
all  the  problems  now  confronting  range  managers  and 
operators.  A  grazing  system  that  depends  on  manipulat- 
ing seasonal  use  should  not  be  confused  with  a  whole 
management  program.  A  review  of  the  literature  plus 
considerable  field  experience  leads  us  to  view  specialized 
grazing  systems  with  a  certain  amount  of  skepticism  and 
to  question,  in  particular,  their  wholesale  use.  A  highly 
successful  design  in  one  area  or  even  on  one  ranch  is  no 
guarantee  of  similar  success  in  another  location  having 
different  vegetation,  climate,  growing  seasons,  and  mana- 
gerial objectives.  Only  after  close  study  and  adjustments 
to  meet  local  conditions  can  any  system  be  recom- 
mended for  a  specific  region.  But  the  increasing  success 
of  specialized  systems,  such  as  those  described  by 
Kennedy  (about  1967),  suggests  that  further  efforts 
need  be  made  to  fit  a  system  to  the  individual  ranch. 

Apparently  specialized  grazing  systems  are  not  equally 
suited  to  all  range  types  and  situations.  For  example, 
continuous  grazing  is  the  most  productive  for  the 
California  annual  grassland  but  not  necessarily  so  for  any 
other  type.  Probably  different  responses  to  systems  will 
develop  between  year-round  and  seasonal  use  of  peren- 
nial grassland,  between  tall  grass  and  short  grass,  be- 
tween bunch  grass  and  sod  grass,  etc.  Such  differences 
can  be  hypothesized  but  not  substantiated  from  avail- 
able experience. 


Many  of  the  systems  tested  improve  range  condition, 
plant  vigor,  and  uniformity  of  forage  use.  Probably  they 
are  more  useful  on  deteriorated  ranges  than  on  those  in 
high  range  condition.  After  a  range  has  been  improved  to 
a  desired  condition,  the  system  may  need  to  be  changed 
or  readjusted.  Simply  stated,  adjustments  will  be  re- 
quired as  the  key  forage-producing  species  changes. 

Livestock  response  from  these  systems  appears  most 
favorable  with  the  least  possible  movement  of  livestock 
from  one  grazing  unit  to  another.  In  a  majority  of 
systems  studied  that  elicited  unfavorable  livestock  re- 
sponse, a  short-term  rotation  was  followed,  often  with 
only  one  herd  used.  In  most  of  the  systems  studied  that 
elicited  favorable  response,  the  ungrazed  (deferred  or 
rested)  period  was  rotated  with  a  minimum  of  dis- 
turbance to  the  livestock.  Apparently  the  systems  that 
disturb  livestock  the  least  combine  the  advantages  to 
livestock  of  continuous  grazing  and  the  advantages  to 
pastures  of  no  grazing. 

The  design  of  a  grazing  system  may  well  determine  its 
success  in  improving  range  production.  Plant  species 
respond  differently  to  defoliation  at  various  times  during 
their  growth  cycles.  The  successful  system  must  allow  as 
little  damage  as  possible  to  the  grazed  pastures  when  the 
plants  are  susceptible  to  harm  and  foster  as  much 
improvement  as  possible  in  the  ungrazed  pastures.  Few 
published  descriptions  of  systems  relate  the  dates  of 
livestock  movement  to  the  growth  physiology  of  the  key 
plants  except  as  subjective  approximations.  Funda- 
mental research  and  keen  observations  are  needed  on 
this  problem. 

The  design  and  operation  of  a  grazing  system  must  be 
economically  feasible  because  the  ultimate  purpose  is  to 
manage  the  range  resources  more  profitably.  Experience 
has  shown  that  ranchers  are  reluctant  to  adopt  new 
practices  that  require  even  minimal  initial  investments, 
and  cost  is  often  used  as  an  excuse  for  not  changing 
current  methods.  Most  systems  require  investments  in 
fencing  and  water  development.  News  of  system  failures 
spreads  more  widely  and  rapidly  than  news  of  system 
successes.  In  only  a  very  few  studies  (obviously  the  more 
successful  ones)  have  cost-benefit  analyses  been  made. 
Care  must  be  exercised  in  using  economic  analysis  to 
justify  systems  that  cost  a  lot  at  first  and  are  very  slow 
in  increasing  production  per  animal,  improving  range 
condition,  and  permitting  increased  stocking  rates.  Yet 
one  success  leads  to  another,  and  ranchers  are  expanding 
their  use  of  specialized  systems. 

Flexibility  and  simplicity  are  often  overlooked  as  neces- 
sary features  of  grazing  systems.  Hedrick  (1958)  has 
stated  that  the  real  value  of  any  system  lies  in  its 
flexibility.  An  inflexible  system  is  not  likely  to  be  used 
for  long  since  changing  environmental  and  economic 
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conditions  may  lead  to  disaster.  Most  currently  recom- 
mended systems  include  a  certain  amount  of  inherent 
flexibility,  but  problems  arise  when  rotations  are  held 
rigidly  to  calendar  dates  and  are  not  based  on  the  needs 
of  the  livestock  and  vegetation.  Systems  under  research 
test  are  more  rigid  than  those  on  ranches,  which  may 
account  for  numerous  unfavorable  experimental  results. 
Mostert  and  Donaldson  (1959)  believe  that  farmers  in 
South  Africa  have  not  widely  accepted  some  grazing 
systems  because  they  have  difficulty  in  interpreting  and 
following  the  specifications. 

Numerous  other  benefits  are  attributed  occasionally  to 
specialized  grazing  systems.  They  are  said  to  improve 
distribution  of  animals,  to  prevent  selective  grazing,  to 
foster  closer  supervision  of  livestock,  and  to  permit 
incorporation  of  range  improvement  practices  in  the 
ranch  management  program,  such  as  planned  burning 
schedules,  brush  control,  reseeding,  and  protection  of 
new  seedlings.  Although  these  practices  are  or  can  be 
fostered  by  a  grazing  system,  they  do  not  require 
specialized  grazing  systems.  They  are  valuable  range 
improvement  practices  in  themselves. 

The  first  requirement  of  any  so-called  system  of  grazing, 
whether  it  is  continuous  or  one  of  the  specialized 
systems  described  in  this  paper,  is  still  proper  use  of  the 
forage  crop  and  uniform  distribution  of  the  grazing 
animals. 
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